Differential physiological expression of the invertebrate 2Na+/1H+ antiporter in single epithelial cell type suspensions of lobster hepatopancreas.
Lobster (Homarus americanus) hepatopancreas is a complex, heterogeneous tissue composed of four epithelial cell types that individually contribute to the overall functional properties of digestion, absorption, secretion, and detoxification. Previous studies, using purified hepatopancreatic brush border membrane vesicles, have described the properties of an electrogenic, 2Na+/1H+ antiporter in this tissue that regulates the absorption and secretion of these cations. These studies were not able to localize this cation exchange phenomenon to specific epithelial cell types. In the present study, sodium/proton exchange by purified, single cell, suspensions of lobster (Homarus americanus) hepatopancreatic epithelium was investigated using a centrifugal elutriation method to cleanly separate the four individual cell types for subsequent physiological characterization. Results indicate that all four hepatopancreatic epithelial cell types possessed the 2Na+/1H+ antiporter as a result of its unique sigmoidal influx properties. Hill Coefficients, measures of transport sigmodicity obtained from kinetic analyses of 22Na+ influx by single cell type suspensions, varied from 1.56 +/- 0.30 (R-cell suspensions) to 2.79 +/- 0.41 (F-cell suspensions), suggesting that different numbers of sodium ions may be accommodated by each cell type. Both calcium and zinc were competitive inhibitors of 22Na+ influx in E-cells (calcium Ki = 105.1+/-5.2 microM; zinc Ki = 46.2 +/- 7.8 microM), but the extent to which these divalent cations inhibited monovalent cation transport by each cell type varied. It is concluded that different isoforms of the electrogenic 2Na+/1H+ antiporter may be present in each hepatopancreatic cell type and thereby contribute in differing degrees to the cation regulatory functions performed by the overall organ.